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[57] ABSTRACT

A safety device for a tool powered by an electric motor.
It has a main switch, electronic controls, and a tachome-
ter-generator. In order to provide a device for switch-
ing off a motor as a function of motor speed that is
simple and economical and that will retain the same
nominal switch-off value for the total life of the device,
a relay i1s wired in parallel with the motor and controls
the supply of power to the motor through a relay
contact. |

4 Claims, 4 Drawing Sheets
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o SAFETY DEVICE FOR A TOOL POWERED BY AN
: ~ ELECTRIC MOTOR

© This is a continuation.of Ser. No. 794,611 filed Nov.
-4, 1985, now abandoned. |

BACKGROUND OF THE INVENTION

The present invention relates to a safety device for a
tool powered by an electric motor and having a main
switch, electronic controls, and a tachometer-genera-

tor. |
| Known electnc power tools are switched on and off
- through a main switch. The motor is controlled through

electronic controls that receive an actual value from a
" tachometer-generator. When the controls fail, it can
happen that the speed of the motor increases impermis-
sibly. This means that, in right-angle grinders for exam-
ple, the speed will increase so much that the grinding
disk cracks. It would accordingly be desirable for the
motor to shut off when the controls fail.

One solution is a centrifugal switch of the type de-
- scribed in German Pat. No. 638,928. This method of

switching off a motor as a function of motor speed is

~ however very complicated because of the mechanical

parts involved, and hence expensive. The system is also
very sensitive to contamination, which affects operating

. precmlon etc.

SUMMARY OF THE INVENTION

~ The object of the present invention is to provide a
device for switching off a motor as a function of motor
- speed that is simple and economical and that will retain
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the same nominal switch-off value for the total life of 15

the device. |
This object is attained in accordance with the inven-

- tion in that a relay is wired in parallel with the motor

and controls the supply of power to the motor through
a relay contact.

The relay is controlled through a tachometer-genera-
tor and a safety circuit downstream thereof.

The safety circuit consists of a resonance circuit or
the tachometer-generator, a converter, a threshold
switch, an ignition amplifier, and an output stage.
~ The pulse from the output stage activates. The relay,
- which is then both brought into a self-maintaining state
and interrupts the supply of current to the motor. The
- relay remains self-maintaining until the main switch is
‘interrupted.
| Another practical result of the invention derives from

: safety circuit being in series with the main switch. The
relay is simultaneously activated through the main
switch, allowing current to be supplied to the motor.

- Once the maximum value assigned to the speed of the

“motor has been attained, a thyristor that is in parallel
with the relay diverts the current past the relay, which
~ drops out, so that the supply of current to the motor is

~interrupted even though the main switch is on.

Preferred embodiments of the invention will herein-
after be described with reference to the appended draw-
~ings. It is to be understood, however, that these are
merely by way of example and that the scope of the
protection sought for the invention is defined exclu-
- sively in the claims.

 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram of the safety device,
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2
FIG. 2 is a detailed schematic of the circuitry illus-
trated in FIG. 1, |
FIG. 3 is a block diagram of a variant of the device
illustrated in FIG. 1, and |
FIG. 4 1s a detailed schematic of the circuitry illus-

trated 1n FI1G. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FI1G. 1 is a block diagram of one embodiment of the
safety device in accordance with the invention. A ta-
chometer-generator 1 supplies an analog signal for the
actual speed of a motor 10 in a tool 10a. The signal is
converted into a direct-current signal in a resonance
circuit 2 and a converter 3 and arrives at a threshold
switch 4. If the value prescribed by threshold switch 4
is exceeded, an output stage 5 receives a signal from
ignition amplifier 11. Output stage 5, which can be a
triac for example, accordingly stops blocking access to
a series-wired relay 7, which can accordingly turn on
and interrupt the supply of current to motor 10 through
a relay contact 8a. To prevent the motor from turning
on again when the speed drops below the prescribed
level, another relay contact 85 is also activated along
with relay contact 82 when relay contact 8¢ turns on.
Relay contact 8b bridges over output stage 5, maintain-
ing the “on” state of relay 7 until main switch 6 opens.

FIG. 2 is a detailed illustration of the circuitry in
FIG. 1. Resonance circuit 2 consists of an inductor L
and a capacitor C1. The resonance frequency of the
circuit will depend on capacitor C1. The rapid increase
in tachometer voltage around the switch-off point pro-
motes the switching behavior of the directly down-
stream threshold switch 4. The induced tachometer
voltage is rectified in converter 3 and can be adjusted
with voltage distributors R1 and R2. The resistance -
prescribed for resistor R1 eliminates motor scatter. A
easure for threshold voitage 1s provided by a Zener
diode D2. The directly downstream amplifier circuit,
which consists of a transistor T2, resistors RS and R6,
and a capcitor C3, ignites triac 5 when the threshold 1s
arrived at.

FI1G. 3 shows another embodiment of the safety de-
vice in accordance with the invention. This device
consists in principle of the same elements as 1n the previ-
ous embodiment. The switch-off signal arrives at an
ignition amplifier 31 through a tachometer-generator
21, a resonance-vibration circuit 22, a rectifier 23, an
adjustable threshold switch 24. Amplifier 31 in this case,
however, releases a signal to a thyristor 25 when the
threshold is exceeded. Thyristor 25 becomes conduc-
tive, the potential at the parallel relay 27 drops, and
relay contact 28 opens. The supply of current to motor
30. The current will now flow through main switch 26
by way of thyristor 25. The load circuit remains inter-
rupted until main switch 26 is switched on again. |

FIG. 4 is a detail of the embodiment illustrated 1n
F1G. 3, which differs from that illusirated in FIG. 2 In
that amplifier circuit 31 consists of a transistor T2, resis-
tors R6 and R7, and a capacitor C3, which supplies the
pulse that ignites thyristor 235. |

It will be obvious to one skilled in the art that the
thyristor 25 in this system can be replaced with a tran-
sistor circuit that can short-circuit the supply of current
to relay 27.

~The circuitry in both of the embodiments of the
safety device disclosed herein represents an economical,
reliable, and simple addition to existing electronic con-




3 |
trols 9 or 29 for an electric power tool. It will protect
the operator from the danger of a machine rotating out
of control when its controls break down.

The invention has been described herein with refer-
ence to exemplary embodiments. It will be understood,
however, that it is receptable of various modifications,

which will offer themselves to those skilled in the art
and which are intended to be encompassed within the

protection sought for the invention as set forth in the
appended claims.

What is claimed is:

1. Safety device for a tool, comprising: a tool and an
electric motor for driving said tool; a relay with a
contact on said relay, said relay controlling supply of
power to said motor through said relay contact, said
relay having a coil connected in series with means for
actuating said coil, said motor being connected in series
with control means and said control means being con-
nected in series with said relay contact, the series circuit
of said coil and said means for actuating said coil being
connected substantially in parallel with the series circuit
of said motor, said control means and said relay contact;
said safety device switching off said motor when said
control means malfunctions; tachometer-generator
means and safety circuit means connected in series with
said tachometer-generator means for controlling said
relay; an auxiliary contact on said relay, said relay being
switchable into a self-maintaining state through said
auxiliary relay contact; said safety circuit comprising a
resonance circuit connected to said tachometer-genera-
tor means; a rectifier connected to said resonance cir-
cuit, an adjustable threshold switch connected to said
rectifier, an ignition amplifier connected to said thresh-
old switch, said means for actuating said coil compris-
ing a thyristor connecied to said ignition amplifier, said
thyristor being also connected in series with said coil of
said relay.

2. Safety device for a tool, comprising: a tool and an
electric motor for driving said tool; a relay with a
contact on said relay, said relay controlling supply of
power to said motor through said relay contact, said
relay having a coil connected in series with means for
actuating said coil, said motor being connected in series
with control means and said control means being con-
nected in series with said relay contact, the series circuit
of said coil and said means for actuating said coil being
connected substantially in parallel with the series circuit
of said motor, said control means and said relay contact;
said safety device switching off said motor when said
control means malfunctions; tachometer-generator
means and safety circuit means connected in series with
said tachometer-generator means for controlling said
relay; an auxiliary contact on said relay, said relay being
switchable into a self-maintaining state through said
auxiliary relay contact; said safety circuit comprising a
resonance circuit connected to said tachometer-genera-
tor means; a rectifier connected to said resonance cir-
cult, an adjustable threshold switch connected to said
rectifier, an ignition amplifier connected to said thresh-
old switch, said means for actuating said coil compris-
ing a thyristor connected to said ignition amplifier, said
thyristor being also connected in series with said coil of
said relay; said tachometer-generator means supplying
an analog signal dependent on actual motor speed, said
analog signal being converted to a direct-current signal
by said rectifier and transmitted to said threshold
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switch; said threshold switch applying a signal to said
ignition amplifier when said signal received by said
threshold switch exceeds a predetermined limit; said
resonance circuit comprising an inductor and a capaci-
tor for determining frequency of said resonance circuit;
sald threshold switch being influenced by rapid increase

in voltage from said tachometer-generator means about
sald predetermined limit; said voltage from said ta-

chometer-generator means being rectified and adjusted
by said rectifier for eliminating motor scatter; a zener
diode for determining threshold voltage corresponding
to said predetermined limit.

3. Safety device for a tool, comprising: a tool and an
electric motor for driving said tool; a relay with a
contact on said relay, said relay controlling supply of
power to said motor through said relay contact, said

‘relay having a coil connected in series with means for

actuating said cotl, said motor being connected in series
with control means and said control means being con-
nected in series with said relay contact, the series circuit
of said coil and said means for actuating said coil being
connected substantially in parallel with the series circuit
of said motor, said control means and said relay contact;
sald safety device switching off said motor automati-
cally when said control means malfunctions; tachome-
ter-generator means and safety circuit means connected
in series with said tachometer-generator means for con-
trolling said relay; said safety circuit comprising a reso-
nance circuit connected to said tachometer-generator
means; a rectifier connected to said resonance circuit,
an adjustable threshold switch connected to said recti-
fier, an igmtion amplifier connected to said threshold
switch, said means for actuating said coil comprising a
thyristor connected to said ignition amplifier, said thy-
ristor being also connected in series with said coil of
said relay.

4. Safety device for a tool, comprising: a tool and an
electric motor for driving said tool; a relay with a
contact on said relay, said relay controlling supply of
power to said motor through said relay contact, said
relay having a coil connected in series with means for
actuating said coil, said motor being connected in series
with control means and said control means being con-
nected 1n series with said relay contact, the series circuit
of said coil and said means for actuating said coil being
connected substantially in parallel with the series circuit
of said motor, said control means and said relay contact;
sald safety device switching off said motor when said
control means malfunctions; tachometer-generator
means and safety circuit means connected in series with
said tachometer-generator means for controlling said
relay; an auxiliary contact on said relay, said relay being
switchable. into a self-maintaining state through said
auxiliary relay contact; said safety circuit comprising a
resonance circuit connected to said tachometer-genera-
for means; a rectifier connected to said resonance cir-
cuit, an adjustable threshold switch connected to said
rectifier, an ignition amplifier connected to said thresh-
old switch; and an output stage connected to said igni-
tion amplifier, said means for actuating said coil com-
prising said output stage, said means for actuating said
coil comprising a thyristor connected to said ignition
amplifier, said thyristor being also connected in series

with said coil of said relay.
- * * S -
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